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distinct retrovirus transforming genes have been reported, some of which are found in multiple independent virus isolates (7, 8) .
The transforming genes of acute transforming retroviruses are homologous to DNA sequences present in normal uninfected cells (9) . These normal cell homologs of viral transforming genes are highly conserved in vertebrate evolution and appear to represent normal cell genes that are not linked to viral DNA (9) . Transcription of several of these genes has been detected in normal cells and, in some cases, normal cell proteins that are closely related to proteins encoded by the homologous virus transforming proteins. In either case, the cellular homologs of retrovirus transforming genes constitute a group of normal cell genes with potential oncogenic activity. The results summarized in Table 2 Data obtained from analysis of repetitive DNA sequences linked to the transforming DNA's of some human neoplasms is also consistent with these conclusions. Different repetitive DNA sequences are linked to the transforming genes of a human bladder carcinoma, a human colon carcinoma, a human promyelocytic leukemia, and a human neuroblastoma, indicating that different transforming genes are activated in these four different human neoplasms (35, 37). However, a common transforming gene appears to be activated in independent human lung and colon carcinomas (37) .
Assay of the Biological
It thus appears that different cellular transforming genes are activated in most different types of neoplasms, but that specific transforming genes are activated in multiple neoplasms of specific differentiated cell types. This relation between differentiation phenotype and neoplasm transforming gene suggests that transformation may result from alterations of genes that are normally involved in differentiation-specific control of cell proliferation. In addition, these observations suggest that the number of tumorspecific transforming genes detectable by transfection is limited and may not exceed 50 to 100.
Relation Between Transforming

Genes of Neoplasms and of Retroviruses
The relation between the transforming genes detected by transfection of tumor DNA's and the transforming genes of acute transforming retroviruses has been investigated with the use of molecular clones of src, myc, fes, ras, erb, mos, myb, and sis as probes for hybridization to restriction endonuclease-digested DNA's of transformed NIH cells. These experiments indicated that the transforming genes detected by transfection of DNA's of a human mammary carcinoma, human pre-B cell lymphoma, human myelomas, human T cell lymphomas and a human mature helper T cell neoplasm were not homologous to these retroviral transforming genes. However, the transforming genes detected by transfection of human bladder and lung carcinoma DNA's were homologous, respectively, Restriction endonuclease analysis of transforming sequences activated in neoplastic cells. N.D., not The cellular transforming genes identified by transfection apparently induce oncogenic transformation of NIH 3T3 cells as a single-step event. Since naturally occurring oncogenesis appears to be a multistep process, it is likely that activation of these genes is only one of several events involved in carcinogenesis. Studies of the expression and biological activity of these genes at different stages of naturally occurring oncogenesis will be required to determine the steps of oncogenesis in which they are involved.
